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Abstract of JP2000054134 
PROBLEM TO BE SOLVED: To provide a 
method for producing a thin film capable of 
obtaining an excellent stoichiometric thin film high 
in density by an atom-layer vapor deposition. 
SOLUTION: A first reactant is injected into a 
chamber having loaded a substrate thereon to 
make the first reactant chemically adsorbed to 
the substrate, the chamber is purged or pumped 
to remove the first reactant phisisorbed on the 
chemisorbed first reactant, the first reactant is 
again injected into the chamber and chemically 
adsorbed to the substrate surface to densify the 
first reactant, the chamber is pumped to remove 
the first reactant physisorbed on the first reactant 
chemisorbed and densified, a second reactant is 
injected into the chamber and chemisorbed on 
the substrate surface, the chamber is pumped to 
remove the second reactant physically adsorbed 
to the first reactant and second reactant, the 
second reactant is again injected into the 
chamber and adsorbed to the substrate to 
densify the second reactant, and a solid thin film 
is formed by chemical substitution in unit 
thickness of atom. 
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(54) [3g9i<Z>**M Jg^eiSSSife&ffl^&WKM&frffi 



(57) [gjifc] (ASiEW) 

3- + >^£;*--i>0fcK)#>Zl'-!n,X (PUT) . it 

tmmztitctis i &iz®±t l c&>mm.m2titcm 1 si&ti 

*fR9Bfc#. ^ + >^«cScmiSJ£«J*ffiAL/TS« 
±WinKl^*«WTS*5(cfl?£«»3-t*. Pit 
«S**«fc5{C<t*W»3*ifcW 1 S£tt±<C!MJliR* 

9 icit^mm 3 tifcfg 1 2 Kj&*Lb«c*fllI 

W93tl/c^2SlE!B)*B(»)l** < 9-*>'HCmmz 
SJCo^^a A L- TS«±(cm 2 -5 <fc 9 K 

«*;S-tt~Cfb*Hfft«: «fc -3-CM?-*ttJt3 (cB«ffg|«r 
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|*aa« £ tut* a 6tft**£ 




[®#mi) (A) IS*in-f <>y3hfc?t> 
( B ) B«iB{t^K#3 ftfcHI 1 KJc^JbK^fflgR^ ft 

fc^ i Kfcwzm*) m < ®p§£ . 
( d ) Butewffi-r & <fc ^ tc<t^®»$ nfc^ i ste^i 

<£®mWim Z Mem lffiLMZWLt) io 
( E ) mfiB^* >^*K|&2 JaS^^aAL-rMIBSSfD 

(F) mzm®rhj:5i£.ii¥mmznt<i&im.mii± 

m 2 Slc.t)±tC%ffi5Rg $ tlfcm 2 £IR 9 & < © 
Pt£. 

(g> mm* +>>*<&mvmmmzfcii^&i^isxm 
mwmmsm. 

Cli^2] h«IE (G) 8ff&. 20 

(H) ^aeR«3nfcm2Sic>tiiH!riB (G) fspgoft 
¥g&i#£i£3 nsj^a^^m o *< meg* $ 

[f§#313] flria(B). (D) te<fcc>* (F) tefctt 

sir o & < &pg#. mrta?- + >y%-©^--i>s fc«!i<> t- 
> y(c<fc set «r^a<tTSBi«3® i iB*g©r€Missiji 

J*~iS£tcte#>t:>?<,C£ZC£Zim£-?2>m>£m 30 
2fBiS<Df#SJgi¥ii#)£„ 

[IS^5] HUlB(E). (F) . (G)RC;(H) 

O^S&OI&^W&WCt 2|51«JhSfflO-C«S-r.2) c 
£ £ TSIffcfcJI 2 * tcit 4 CCIBIS<D^M®ijt^ 
ft. 

[f§5fcig6] huIB (A) . (B) . (C) . (D)& 

v§<om i sic^aASiy^affliafStifc^ 1 sbwok 
£%m-xtt)K. 2 isit(±sm ursufe-r -s c £ *#»£ -r 

im^m 7 ] Ufa ( c ) sm<o® i sit>^<Da xnm 
lit (a) mjigoM i st&gj©a A^ra £ isj d -c* ^ ?c o 
jsi, > c £ £#g* £ -r s sw^ i tc temcmMHStirm. 

i m^m 8) mm ( g ) m&om 2 sf&fte&Attn 

tt (E) m<D^2SiC^©aABi!fP^£l^i;t > *ofc») 
3S<,»C£*q$a&£T5i(fcR2«l «ci2iS<DSIM8«jS^. 
(f9^B9 ] B5IB»«« (100) >Sffit? 
*5C ££*$Si£-rsii3*3g 1 K:gBiS©tf^3SiS^ 0 

mmi 1 0 ] mrsam 1 frttMRvm 2 * 
msi®Kwmz®f&?ZKmtii¥&Q.*-cmfS,2tix 50 
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ir » h c £ t r * 1 tczmoymmmkum. 
imxm 1 1 ) miasfts^ii^^-. mm*m<t 

*-#*» e sir 3 n/c t »rh*>-o"ejBB8 s n 5 c £ * 

imxmiz] mamm+teMo. ai, c Ul t 

i. Ta. Pt, Ru, Rh. I r> W&tfAg-CfcS 

immi 1 3 ] m&mm^mitwa a 1 , o, . t i o 

Ta.O,. ZrO,, HfO,. Nb.O,, CeO„ 
Y.O,. SiO,, I n,Oj, RuOjSI/I rO,"C& 

[fi^Ei 1 4 ] mf3B a 1 , o, r«cs txtcmomvrmu 

4 0 07b28 0 0nm©jS?g©Ht?l . 6 775S1. 7 
3 T&SC £5r«fS»<!:-rSif*Ii 1 3 (CfBiS©»maifj» 

[ft*l 1 5 ] BneffidMfttttlS rTiO,, P b 
TiO„ SrRuO,, CaRuO,, (Ba. Sr) 
TiO„ Pb (Z r. 7 1)0,. (Pb, La) (Z 
r. TOO,, (Sr, Ca) RuO,. Sn*iF-t 
>^3ft/cl 11,0,. Fe*i.H-f>yShfcI 11,0, 

6®!^ 3 nfct>t* -3T*S C <k *1$iS[£-r SIS* 

jb 1 1 (cciionBHj&fsr& 
[ i 6 ] mimm.?-m< tmt sin. n b n . 

ZrN. TiN, TaN, Ya,N,. A 1 N. GaN, 

wns^b Nx-tj; 3 gf* 6 at* 3 ftfct,>rn*i- 
■prwet^it 4is*]i 1 1 t,cm$&<Dmmmm 
ism. 

I 1 7 ] WCffi^fi[<b«l(SW B N . WSiN, 

TiSiN, TaSiN. AISi NRtfA 1 T i NT? 

!i3ti/c-^e.atR3n/c^-rn*i— o-c*sc <t * 
^m£-rs K^iii i fcewDW 

[000 1] 

0. ^tCJUT-^^SfiE (Atomic Layer Deposition:!^ 

T."ALK£"£i*-rs) <cj:&MKmi^(cnr<s. 

[000 2] 

W«C. »^«¥®ftsB^<Difm<* (dielectric) , fficS 
^nSR-T-OS^tt^Si^ (transparent conductor) & 

nnemnziKAtt. it&m.ffi$M&. ald^kj:-, 

[0003] C flfB A L D ffi«^tBsaiBXfi 

TNfc •) 2 ^7cW^C®P^ (layer by layer) 



3 

mRWZft&?2><DTm&&Dm < x&^it^m^m 
«fisci^^„ *fc % x*i*&£-r*<b^ 
&k x^\m»\^±xm^x^^hm^^mx^ + 

[0 00 4] fi»<DA L D&teStSSlMKKJfc 

tyZ-t-fttci&m 3 # 6 tift < xmmft (fC tr > £ 

^^fpm^*^>. ft3fc<DALD&^b^iB&T- 
[0005] 

[^^^LJ:^i^-^^gI] *&mxmne<DJ:5te 

mM£scm&xrj:2titci>(Dx$>v)^ *&w<Dm&te. 
j%*mmm&xm&&*sm<x, m^mt^mmm^m 
mznz c ±&xi* zmmmmjj&zim?z>£ <tK& 

[0 00 6] 

MK{b^^£-tf/d&, BulB^ffi-r^i:^ccfb^®^$ 
ttfclS 1 JKJS8I <t 31 2 gaB«Ji:CC«jffliR» $ titcm 2 Jg 
JS8J*K0I»<. ^Cc. BufB^^>^^^o'B?IB^2S 
l^^^aA br mflBStg_hOCHufB^ 2 SJ£»*«afr & 

[0007] *jfeWoWHKfi]6rffiWBWB»2JSJe«!«: 

»<tctt % f t >^^^tt^x?r a- - ^ o/c o ^ /c 
\mK^*^e>y?zctt£&y)mm-z>ttfrxi* 

Elc*»OT»B«©»**BXW{c 2 BfctJtfiat OT|£ 
J6-rsc<b^r^^ 0 n5eBS«« (1 00) (D^';n> 
S«r«^-C^ a. fjieg i 2 

* ffltBSttff B&fltiiE-r £t^<l < t*efi«-r awes n 
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[0 008] H5IB@ft^«#jl^-, #M^I§<b^ ft 

[ooo9] mimmi-vmt it«M o % a k c 

u, T i > T a » Pt. R u % Rh k Ir, WX«A g 

A1,0„ TiO„ Ta,0,, ZrO„ HfO,, N 
b.O,, CeO t% Y,0„ SiOa, In.O',, RuO 
.XttI rCtWSCim*. 
[0010] matMftlKDM&irBS r T i 
10 0 3 , PbTiO Jk SrRu0 3 , CaRuO Jt (B 
a, Sr) TiO„ Pb (Zr, Ti) O j4 (Pb 4 
La) (Zr, Ti)0 Jv (Sr ( Ca) RuO Jt S 

ft/c I n J 0 3 X«Z r**K-fcr>ys*ifc I n,0 3 ** 
tf£C<t#T££ 0 BtE»JjR^afk«i(0«iLrTttS i 
N, N b N % ZrN, T i N 4 TaN, Ya,N,, Al 
N. GaN, WNXttBNSmc^ma. OTSB 
a^S[fb«!©«iUrWWBN, WSiN, T i S i 
N % TaSiN, A I S i NX«A 1 T i N*W5C 
20 £#"C#& 0 

[00 11] C©cfc J 5Cc*»Wtt»lSt6«jaaW2 5 

[0012] 

[ 0 0 1 3 ] H 1 71MB 8 tt9imtcjL&lR=FmmM& 

It^S 0 §1M§8-C, *«0<fc 9 A 
<hBT>&3ft£2jS$Mbl^<tT£B$, »1SJ£«J*A 
Rn <*) £l,T»2Ka»*BPn <*) C 
CT\ Rntenm&Rtit^mxBfoSfttciti&miiL* 

[0 0 14] H1&MBT&£. ARn (g) <bl^» 
lSl£!B5^S«(l*5p^f r ^>^^n/c^i'>^^ (S^ 
»T) CcffiAUrMRl, mB(lOO)0J/'j3> 
40 S^<D^®«:^ 1 JRSE«j*{t^f»«Sa p «jaiiR»3-e' 
a. SulB® 1 SJo«itiSS<D^ffi«:®S$n/cC <b«{b 

*«»3nt:^&ctr*o. mmttmwzfttcmi 

%j£W±(C&W£fttcC£imWRW2ftXi,>2>C±X' 
iCW ARn (s) <tCO»lRjt«!tt— ft 

aA $ n/ccDr{b^y»g^^c -r c i 3wr * ssn^Vi 
ffl»iP?n/cARn«:<J:oTS?>nr*orSfi±«c^ 

[0015] H2«r#Mr*i, frE{fc^R«ac^B«i 



(4) 

5 

tcm lssmar^xwu^ o coi^mt. s 

« 1 <Z>3lffiKtt{b3^S3 ftT Oftlg 1 SJC^JBJSS 
ftfto mE<WW*«5*ifc» 1 SJ»«@»ttS§<DA R 

n (s) r&o, Sfeio^ffi^ta^nri^giJ^^ 

[0016] i3^#IT^i, iTOOARn 
(s) ##J«3ftfcS*l **tr^+>^«CSCfARn 

(g) i^^arissfift^ttALrfrESKiosmcc 

fS 1 Si£1&*#!S*rft £ 5 OCfb^KSRtfftfflR^Sit 

ft e c<oj:^«:^^<b, miv^ztitcmzgmsdcm io 

<h[6j C < S« 1 QStffiKttJjl 1 KJSfttff fc3*«« 3ft. 

f b¥«*s ft/cis i Rj»»±«:«ffflR»3 n^tar i sis 

[00 17]H4*Mrr«£. TOKf&WR»<*ftfclir 
1 J5l£^#^J$3ftfcS« 1 *^tz* + >^£MJEic* 
> f > # L tc *) ^srStt^ - itilif 3 ti 

©aAac;«jai»*3nyt» 1 si£«j©i»*aa*-|p| 

Hft<£5*cftft<h. S«l©affiCcttSBflfr*<J:5«:ffc 20 

n ( s) 0^m^X^^^^^fxr>X{t^{iL^tj:a(D 
34K^5£KBt4BtoMift. s«H<*««* 
#»K0|T % BUfeS 1 75^0 4 ©jfia* 2 @£l± 

ras-rftc<tk&ft 0 

[oo 1 8] i5^#if^i, ww-rsjfc^ec^iR 
S3ft/c3H 1 Btitintfi&OiStilt&& 1 *$tf ^ + 
KBPn (g) &^5*2JSias*l«:aAl / r^««S 

2KJ^tt{b^»»3ftTl*ftC<fcTA0, «TiB{b^« 30 
« 3 ft/c» 2 KJ£BJ±CC»« 3 titcm 2 Kj£«J«1»ffl?R 

§3ftTt,>ft4>cDr&ft 0 c^^w^i, mffefb^ 

R#3ft/cffr 1 jR^i»2S««tt<l#H»*ffi«c J: 
•o X ARV Bffi^-X ft 3 ft 7d^«#<a©fl!ffi L ft 1, >i£ 
— BSr^TScfc^fCttS. fb^K&T-r&ft 
RniPn««SiE*Jm»tta8rK0l»^ft4. <tCft 
H5 0*2J^»ttH l©»lSl£«j<fcHt;<»« 

©«ffi«c«afrsj:5ec^[»»3ftect»fcA, mmm 

2S^«»lfia6«!i+»«:fb«B»Sfttt< r*- 

<ftft. 

[0019] hb mzmeuK^m-m 
Rvmsmmstitcn 2 3 ft/es<g£#tf 

^ur»aR*Sftfc*2Hic«i*»oi»<. 
«c«c&i, »«<D«scc«{b^i»#3ftrc^ii«*tffi 

-HJARnBPn (s)fm^orRnPn (s) 
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[0020] miz&m-rzt, mmLtdt^m^mj: 

n (g) <b0^m2jS:fo ! a^aAL/rHjl2SS<D^E«: 
»2K^*{b*««&UflWl«»3*i. BUlBS«0 
*fflfc*#3ftr^*»2iEB*tt<b*«*3ftTl»* 
Ci-C^O, HfK<b*««SftfcW2Sl»»±«CiR»S 
ftfe»2Sj£tttt«jfflR39Sftrc>SCi-C*S. C<D 
i^WSi, «IE<t«»Sft3fcWlSj6«|i»2S 
jCSjtt{b^K«s*ffi«c <fc r> r a WBl^rft 3 ftfc , 
nsmamttow 3 * *rr ft u tcm-m zbol? ft ± 

5CCftft. C<DB$. fb^Ett-T-"C*SRniPnW«« 
EEVXk^AfMWCK 0 fifcfeft ft c 
[0 02 1] iCW H7©»2JRjt&ft«H5"C«a 

-r ft j: *> cc{b^iR»3 ft&c»a«<Daffi«c<b^»*s ft 

wb*^snr*-»rt«c^i««i«^si*{b*»aft 
ttftttAJt 5 J: 5 (c ft ft. 

[0 0 2 2 ]B8*#Jfirr«4 1 BtjfE^S L » t 
>'<*^i§tt;tfx«T? $/ U /c »} ?J$JE # > tr > ^ L 

xfymMm2titcm2&f&m&-?'<xm*)&< . ccd^ 
^ccftfti. s«<D*ffitc««afrftcfc^tc{b^?R#3 

ftrc»ftH»tt«©«iBb/c#— il. Tftt>^AB 
( s ) (D^g|ft<fc^0Cftft o cct, stJgifttt^^ 
To ^Jfe^T*. 8JiBBI5 7iMH8 0iae*2llfei±JS 

«-rftc<t«>T£ft 0 

[002 3 ] —75". H 8 XiZmfo<D$kW±( f C A £ B&B 
f&StiX A B (s) £l>9tt^*W«34TCtr>S. U 
* 0 , *«§BOJH-?-H»;»ft«:iafflr fti^9O9a<0 
<i:^lS0$l(cA^M$ti, A±CcB^fl5fiSSft 
TAB ( s ) £l^{b^»)WI5J5R3ft/c«3 % @9(D9 b 
©J: 5tcS«©^«c AStfB3W»JSE3ftTH9EARC/ 
Bitcg^ BMA^M^tir^iCA B (s) t 
I * 5 tt£*2WBia3 ft ft C t ffiX % ft . 

[ 0 0 2 4 ] C Ct. ^»«<D»nH£^«ffiC)TiV 

■* jBatr ft aatrsm-r ft . 
[ 0 0 2 5 ] h 1 0 itt&w&mmmmji&tcmmz ft 

/c^»^g^ittB^Tft/c^CC^b/c©lBSH-C^>0 . 

SSft@T^ft P 
[0026] ST, ? + >'<30<cS&l. Wittf ( 1 

00) o^'j3>ig^p-f >^si*yta % b-^ 

-5£ffll,>Tiirj!eSt££ 1 5 0M3 7 5U L < 
«3 0 0-C^iaSCC«^F-Tft Uf^lOO) o CO 

B?iasffi<&3 0 o-ctc*s^*rft/c^tc«t-^-5 

[0 02 7] ttl^r. HuSfi^*>^3 0*l 5 0 7!;S3 

7 5 ■coiSHfi«:iiHFbfctt«r» 1 1 2 
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*a»iEi£"f»i i . «^tfh '^^iur^^^A 

(A 1 (CH 3 ) , : TMA) *mTIB* * >;n* 3 0 It 1 m 
»7iM10»fa, H^b<«0. SW^AtS Uf 
-^105). 

[0 02 8 ] C Ct, fuSE$ 1 RfftB* 1 1 <D&Att;^ 

100sccmHt'J7^tU2 0 7^2 2 "CGC 
^F$n/cm 1 /<:/5 1 2 ((^(/tNEjRflcttttDll 
lRfSffcl 1 *#xff^te^M£tf/cf£, 'til*:/ 9*9 

jRWccftttg-a-TSSi *r^^-r > 1 35^ + 7-^7 

Fl 5*aOTi£AT*. *U % ffflSJff 1 Rjfrfe 1 1 
©?£AB$HuiBm 1 S/£"85 1 1 cDiSa(D^±R^#^(D/c 

8M'Vt9 — ^ K 1 5£iil>T4 0 0 s c cmSA 

-ra. »isi£e»i 1 <omxm^^>^s 0 

trCm&2tl2>*fX<DMteS 0 0 s c cmr^O, t<DB? 
^■■f >^<CDE^CJ17!;^2To r rCC*S}^T^> 0 C<DJ; 

ttl l«KtM*3ti. B5ie{fc^«$tx/c^iraSig5 
1 1 ±fc«ll»«3r 1 SJ£«J 1 1 jWBeES ft*. 
[0 029] mTia 1 5 0 7J.JS3 7 5 Taigas 

ilM2Torr OX*lEE^£«if$ l/feWC. * + 
>^*3 0 «CiStRWtC7^I/^9 «:ft«i3#r» 1 -f 
>l 3$/d»2^7-f>l 8£fl3t>T#;*v-;* l 
9(Dff^X400 sccm^0. I 75M l 0 f*HL ffi 

s l < » i ««^-^Lr«jawi#sn^» 1 msm^ 
m*im< u^.^i io) . immcvmEmut 

[0030] mfie^ai^s^n/c^ 1 BuaufiWL 

0»Wifc*t>^3 OKXr- ?:/l 0 5<DJ:5«:»r 

raewii i ^ioiat^ Uf^i 15). c<e> 

WSBXf-^^l 1 5<D»lJg|S«j©ffiAI^Pa«X^ 

*a<t"So j^i^r, miie^^>^*30(cx7 u ^-7"i i o 
O<fc5K«|ffl«#snyt»ISJKW«:B(0l»< (Xf 
7*1 2 0) . t<DB$, BffBBX^y'/l 2 0©-f»ffilR»S 

n/cs i Rffifaom&mmitx r?7i 1 o ©0 1 sis 
«©i?**B$iyi<fcora(;r*o^"3js<-r4. c<dj;5cc 
* 1 JEifc-"»©&A. »i^^-yaa*»cxsaM9«:*«i 

«±(c«lfT4 i 5 (Cftf IfS ftfc« 1 s 

fm&Btiiztii. xm&mx&m&m 1 kj£*b?cd£a 

[0 03 1 ]:*«:, «*r*J:5K:<k*«*3ti3Fk»l 

^tt^jasnfca«^s*n/c^ + >^ccbjbb 1 5 

0 7 7 j^3 7 5'C<7)Xfitag<!:17!i^2To r r CDXflEE 
**Kt»Lfctt»-C, »2^^ 1 4*CC**»2SJE6 
ttl 7. «*«#B*«y^U^i 0*9fRfl*JCCft-B(iSt*:T 
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^7^>1 6SO'5/t7 — K 1 5«r9lvT 1 m*J? 
71M10IMH. M£b<&0. 5«?PaaA-TS (^f 7 
^1 25) . 

[0032] ccr, mem 2 msm 1 7 (D&Axmz 

«Cto%, tfXV-^ 1 9<DT)\s^>tf?s 1 0 0 s c cm 

«:**yr^xtur2 071M2 2-c«:i»»3n3ftiif2 

1 4 IC^LtMEi(Hj^«2 EjBft 1 7 * 

10 -7-^9 k 1 5^3iuraA-r^« ^Ot, iwiBIH2 5; 

tGBJ 1 7 <DaAD$f!rfB^2 StK«j 1 7 (Di&MOfiJbStf 
mm<DtcO>t,C> SijiBtfXV-X 1 90^#X£|ft2;tf 
X^Y>1 8&D*>'1>'7-^ K 1 5£MLT4 00 s 
ccmaAn, *S*W«:, #2J5IS«n 7<D£AB#?- 
*"W<3 OtC3g«3n^^'XCDM«5 0 0 s c cmt$» 
0. C©«** r ;w<3 0<OJI^«17 7 jS2To r vdcm 

tt/cUr 1 RlC"Bj^/S3n/cS« 1 ±cc» 2 J5J£«j#ffc 

?*t***i, Huia<t^K#sn/cm2JSj£!*ai^ i 

20 "ft±«c»2SJ£«f3Wf»a»#3ti4, -eLT, B5lfi^?g 

r i J: ^ fc{t¥*# 3 nyt* i sit* * j: 5 oc 
<b^s 3 tifc <, >sr 2 Rj^«j«{ fc WW6ra«: J: 

[003 3] #tC, buIE 1 5 0 ^3 7 5 °C<DX|i^]g 

^0^^>^^3 OCCjMtR^tC^VU^l o^^3#r 
^2^7X^-f > 1 8$/c^3^7^> 1 6^fflC^r 
30 ^V-X19©il^400 sccm^0. 1 Jhm 

loam. m£L<teiw£\'*-isLx®imwm2titc 

yor»ffl«»Snfc*2SK'ft*IK0»< C£t>*> 

[0034] ^cc. s«iattffl[»afsnfc»2Sj£"tt3W"» 

0[*^n/c7 c i->>'>*3 Otcxr^^^l 2 5 (D J: 5^ 2 
SJ£©51 1 *??e>1£A-r& (Xf77 , l 3 5) . CCD 
40 B$, Buiaxr*^^l 3 S<Dm2Kf£W<D&A&fmzX7~ 
vV\2 5<D^2Jg^(DaA^cfcO[sJC-C*o/cO 
3©<-r^>o ^c^r, mr!B^ + >^3 oitc&m l 3 ocdJ: 
5«:^JlBR^3n/c^2Si£;®j^B(0^< (^f^l 
40) . CO<J:^«:m2R^©r£A, «f?n/c 
®2gj£;^<DI***iiiS^^s^«:||j6iT-5<!:, ®S 
±CC«ffiT^J: 5tC^b^#3n/c®2Sl£«j^jFBflcS 
tt* 0 fJtaSS*T^J:^{c^b^»#$n/cm 

i st&w <?: mm? h j: ^ *u b^K#3 n/cm 2 settt* 
so Ag?{b^^^r^J:^«:^^ 0 *j|tt«fgritt*je»2 



\ 
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fficMV&KBiVMmm 3 titcW 2 J5J*»£ja*I£ 
[003 5] frtaLfc«t $©I 

,^105) ^e,^BI®«3tx/cm2Sje^^KP§ 

3. 08*. 1 0 Anm 1 0 0 0 A*Ig©iiBM7WI*li£3*i 
te©*>*fi6!S-r-5> (^f'^l 4 5) „ JSiEJf3K:&£ 

mifiz-smt.visE.icmft-tzc t tc «t -est pgai 
coo36] lijiaia i it. si msffl»m?'m 2 mszm 

iS^hV^W^S^OA (Al (CH,),:TM 
A) RCm**ffll»T7*5i-? A^fbM (A 1,0,) 
*JBfiSLte*«. |fUJ5j£4&£lfl2ra£!B5*&*T i C 1 

[0037] $ 6tC, *#6H^©»^J*^(CJ:S is? 
ia7-rt>5~3A»fblR. T i NH. Mol&fcW©. J^fiF. 

-^©ettim wr-Mfm m^mim. ma&-mt 
»*jt«*^[<is»*jiJis-r*c4*«-c*4. fria^M 

^©HttfflK©^ LTttA 1 . Cu. Ti, Ta, P 
t. Ru, Rh. I r. W*fcBAg4WSCi^t? 

mJS^K<b«J«D0«<!:l/-C«A l.O,, TiO,. T 
a.O,, ZrO„ HfO,, Nb,0,. CeO,. Y, O 
,. SiO„ In.O,. RuCXBI rO,f4WS 
CiAi-C*. f^SWOPIiUtaS rT i O,. P 
bTiO,, SrRuO,. CaRuO,, (Ba. S 
r)TiO„ Pb (Zr. Ti)0„ (Pb, La) 
(Z r. T i) O,, (Sr. Ca) RuO„ Sn*F 
-£>^3*ltel 11,03. Fe#K-e>^3tlteI n 
.O.XttZ r#V-t£>if Stilt I n.O.Wibi 

*fc, HUia^T^b^cDWiLriiS i 

N. NbN. ZrN. T i N. TaN. Y a 3 N, . Al 
N. GaN. WNX«BN*WiCi*iT if. sufegi 
^S{b«J©«tbrWWBN. WSiN, T i S i N. 
Ta S i N. A 1 S i NXttA 1 T i N*W5CiW 

[0038] JgLhOJ: ^ (C*«W<WWS*HI*j*|*xa 
jSfif txeEE**— ^(C^UAittSS-C. ^ 1 
A. 1*>3>R#3 ftteSg 1 £fc**©l$£*£fRttfC&ff L/ 
tea. fg 2 SlC^iiAR^S®* 3 titem 2 5it?&© 

35 1 SI©******-* <fc 5 CCffitt $ ti fetta-cww 5 

j: 5 <csa» $ n 2 si&ft t fb^&ic «t ■stsst 

[00391 012 «*^W«C«fc &8MHa;ft£«: <fc o 



(6) ttBB 2 0 0 0 - 5 4 1 3 4 
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TS?g3 titer * 5 - ft A&<fcK©ir A >> to^m S 

[0 04 0 ] JMfcffKC. x*A«u--f ^jhs*^-*". cc 
t?. — ?<D1t<(9M3m 1 1 (cgft^$nfcJ;^«:^lS 
folJj&A. «JS9£©3 fttelg 1 J5JSI39©I&*. ff 1 KJfc 

wax. *a*»*hfc»isi6w»*.' »2S(£«ia 
a. ^aK«sn/cm2jsist5 ; &K'5^<si'g : &^-r„ 

£te. Ytt«7JU5-$AK<blS©J33*7iVr. HI 2 
10 «c*SftfcJ:9K*IBW©Wil««*ife«:J:44. 7* 

i-*jj*mtmt>w<( tto^x . iA©js3ta£g3 
ti. c*ittaiMita«ttft*mr. 

[ 0 0 4 1 ] H 1 3 J:«flEHam#i£(CJ: ^ 

■c«»3 titers 5 -SAKfl^©*«a*9*a-&*3MB 
•T-SteSKcjnLtey^ 

[0 042] =R#tfJlC. XIA«8 4>^£«©tt>**. 

ne>t>Aja«4UMc 1 . 7 5 w ^msmsFit 

9 0ttraP§-C4*, aS**** •*"'&«: 3. 5-^>^© 

*&£*f *rt9 0 mmx- 4 **^r#r ^ 9 *©»j 

20 5£<4g*^T. Y*«TJU5i-?AM{fcil©J»S*^ 
T. 01 34CtS 3 txte J: 5«C 8 -<>*3«F*9T?*a— 

[ 0 0 4 3 ] 13 1 4 ROTS 1 5 ttS <r 1&tNiBiXft&&3 
me*-? XSim 3 nfcTJU 5 - A®<fb)g©ifcgK: J: S 
WS\^m\jic*f=7VXiii>. Xi*«4 0 0 7!»M8 0 0 
nm©jfcg**U Yf*ttJa*r^*ij*-r. 

[0044]*»« f )(C. #2£9J«: <fc 3 nteTJU 
5 - AK<b)S©®«T*«?Sg 400M800nm© 
WTftl. 6 77bMl. 7 3*th0. *»iftt. SK 
30 S4 0 0 7!;S8 0 0 n m©3iffl-Ci^jl . 6 7 7*jM1. 7 
3-C*-SCi*s*f*b<. «fc«3jtf* t <«i^Jl . 68 9 
TiSl. 7 1 0-C*&„ ^CC. HI 4Rt;i3 1 5{CtS3 

K©JSfff^* 5 5 0 0 n mjfcg-C 1 . 6 9 8r*"5.S£* 
7* 5 - -t7 A^bK©®»T^ 1. 649i«3A#< 

tififflt#».>ci*ifc*>4. *te. *%H^«:j:^ri!f 
&3 ti/c7^ 5 A^b^HSr^a-flSW^^ffitc 
«fcoTSSi§:**lfc7;l'S-9AK{bM*8 5 0-CT3 0 

40 JEEBJ3G97JW 5 Ag?{b®«7-- ') > VJLWH^mK. 

[0045] 

SBS^ffiKi^i. IStaK<tXgEI^*-^c^L 
fct^SIt?^ ti? ti©JSJ£^*a A L te». - y * tet* 

so {b^os^s-esciJis-e!?*. cwi^tc^s^. 
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[0 1 ] *M(cj:SJK^JBI3K«tt«ffit^im«Btt 

[02] «m^j:«iK?jm«tt«:ffii^mi«nK 

[S3] ^A«(cJ:£JH^n3KtfS««l^fllM«aBi 
[■4] ^f^(CJ:«JR^J|JK*S««C^inR«:H» 

[05] *miic£zm&mmmm£mi>tcmm$:MM 
[06] *MBtcj:&m*imKM&*m^itiiM*M3* 
[^7] ^mccj:sK7in»ftt«iBi^mi«a9Bi 

f Z> SMUT £ tctbictjk L /cMt & & . 
[09] 09&c*jl>T9a;Rt>*9 btt % *»9J«cJ:SM* 



12 



10 



20 



5 (c JBfiS ? ti/c«*m U/C0M-C* £ . 
[010] ^»n<DSIB6Rjfi«S€C«fflStift:ffmift 
»K*Si?B"rs/c«>K:5KU/cKBSiar*S. 

[0in ttw<Mtmxtt*wrr s/cfcttTsu 

/dSft0r*£ o 

[012] *»W«c<tSW«HJB*»«:j:^r«a8n 
/cT ;U 5 - Agtf kJ^CDIf -f * *tS Ofc *7 7 

[0 13] **i»CcJ:iWBW«*ttK:j:orllJigti 

[014] *»wcc j:or«jSS*i/cr^ 5 Agtfk 

[015] 'ii&jT&ic* -?xmm$ titer frs ~»}a& 
f kJUco&gk: J: SfflJf Lfc 2^ 7 r * & 0 
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